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Low Frequency Dynamics of Correlated Electron Systems

1. Broad spectral coverage 5. Micro-crystals
2. Optical constants: 0,(w)+105W) g Extreme experimental conditions:
and sum rules mK temperatures
3. Anisotropy high magnetic field
high electric field
_4. Large probing thickness ultra-high pressure
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1. Doped Mott-Hubbard Insulators
o(w), [xm]d o(w), [Cem] o(w), [Qem]]

La, Sr,MnO, La, ,SrV0O; La,,Sr,CuO,
3000 F v okimoto 3000 F F.lnaba et al. S.Uchida et al.
PRB 51, 9581 (95) PRB 52, 2221 (95) 1200 PRB 43, 7942 (91)

Experimental issues:

High-w data is needed _
for KK analysis Beam-line based

ellipsometry



2. Doped Mott-Hubbard Insulators: T dependence
o), [Cem]

VZOS
M.Rozenberg et al.
PRL 75, 105 (95)
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Experimental issues: ==mmp AccuUrate data over

T, H dependence of a(w) broad wintervals
over anomalously Beam-line based
broad wrange ellipsometry




3. Doped M-H Insulators: charge inhomogeneities

Temperature (K) M.Dumm, S.Komiya, Y.Ando,
.N.B ., PRL 91, 077004 (03).
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Experimental issues: High intensity,
Micro-crystals wm—p Beam-line based

IR microscopy
Photo-induced
effects




4. Doped MH Insulators: inhomogeneous superconductivity

fé\ 1.0 S.Dordevic, S.Komiya, Y.Ando,
E:, D.N.Basov, PRL 91, 167401 (03)
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4. Doped MH Insulators: inhomogeneous superconductivity
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E.J.Singley et al. PRB (in press) “Josephson plasmon microscopy”
ALS-BESSY collaboration

Experimental issues: coherent”
Sub-THz wregion radiation




5. High-T- superconductivity: pairing interaction
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Experimental issues:
Second derivative of 1/1(w)

ellipsometry
Magneto-optics




6. High-T; superconductivity: energetics at T<<T.
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Science 295, 2239 (2002)

Experimental issues:

Small effects ellipsometry
Involving broad wrange




/. Magnetism: itinerant intermetallic ferromagnets
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Experimental issues:
ma——)

Bandwidth? Beamline-based

“Undressing” effect? ellipsometry




8. Magnetism: optical control of magnetic state
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Pump-probe

experiments




9. Magnetism: AF resonance in the frequency domain
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L. Mihaly, D. Talbayev, L. F. Kiss, J. Zhou, T. Fehér,
and A. Janossy Phys. Rev. B 69, 024414 (2004)

Experimental issues:
Sub-THz region Intensity!

Small transmission




10. Magnetic resonances and “Left-handed”
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Sov. Phys. Uspekhi 10, 509 (1968)

Split-ring resonator
design

J.B. Pendry et al.
PRL 76, 4773 (1996)

Irrelevant?




10. Magnetic resonances and “Left-handed” media
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T.J. Yen, et al. Science 303, 1494 (04)

Experimental challenges: mmmp Photo-doping

1. Tunable? FET-doping
 Real materials? IR ellipsometry



11. FET structures: metalgatem m m
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H. Ohno, D. Chiba, F. Matsukura, T. Omiya, E. Abe, T. Dietl,
Y. Ohnoé& K. Ohtani, Nature 408, 944 (2000).
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11. FET structures I l I
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Y. Ohnoé& K. Ohtani, Nature 408, 944 (2000).
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IR Spectroscopy @ NSLS-2 and
Correlated Electron Systems

* Instruments for broad range spectroscopy:
(80 GHz - 30 eV)

e “Coherent” radiation for sub-THz region

 Spectroscopic eIIipsometry;i{_rﬂ,Pl TN

.,

 Pump-probe experiments
« Micro-sample capabilities

» High magnetic field |



